The influence of sewage-sludge and inorganic fertilizers (NPK) on growth, yield and quality of mustard was assessed from a field experiment on loamy soil in Rabi season of 2010-11. The levels of sewage sludge and inorganic fertilizers (NPK). The plant height (cm), seed yield (q ha -1 ) and content of oil and protein were significantly increased by the application of both sewage-sludge and inorganic fertilizer. The maximum growth and yield was obtained by the sewage-sludge application @12 t ha -1 and by the 75 per cent inorganic fertilizer. The interaction between sewage-sludge and inorganic fertilizer was found significant and the maximum increase in the growth, yield, oil (%) and protein (%) was obtained by applied sewage-sludge @ 12 t ha -1 and 75 per cent NPK. Four level of sewage-sludge (@ 0, 4, 8 and 12 t ha -1 ) through city waste and four level of inorganic fertilizers (@ 0, 50, 75 and 100 per cent of recommended dose were evaluated.
Introduction
In order to improve the physico-chemical proprieties of soil, use of sewage sludge in agriculture is a worldwide practice (Gupta and Sinha, 2007; Singh and Agarwal, 2008) . Since, sludge is a result of wastewater treatment, which is generally bulky with high moisture and from highly organic and mineral, these fertilizers are rich with organic matter and mineral elements (N, P, K and Ca) essential for plant growth. However, the characterization of sewage-sludge metal is an important requirement prior to its disposal to farmland because there is a major risk of toxic elements accumulation in soil (Gupta and Sinha, 2006) . Sewage-sludge may contain some trace elements, such as Cd, Mn, Zn and Pb which are toxic for plant, animal and human (Renoux et al., 2007) . The extensive addition of sludge to agricultural soils lead to an excessive accumulation of trace metals which are not biodegradable and tend to accumulate in soils, waters and crop plants or transferred to human through contaminated food (Singh and Agarwal, 2007) . Because of the potential toxicity and persistence of heavy metals, the clean up of agricultural amended soils is one of the most difficult tasks for environmental engineering.
The disposal of sewage-sludge (city-waste) on soil as a fertilizer for agriculture or as a regenerative for soil is the most attractive application since the sludge act as a source of nutrient for crop production owing to the high content of organic matter. The application of sewage-sludge into the agricultural soil can improve nutrient status of soil as well as physiochemical parameters of these soils, sewage-sludge may be used in agriculture for increasing crop yield.
Application of municipal sewage sludge to agricultural land has many beneficial effects including improved soil physical properties, supply of essential plant nutrients and build-up of organic matter in soils (Paulraj and Sree Ramulu, 1994) , but there are also some concerns that need to be addressed to ensure a safe, economical and environmentally sound approach for land application of sludge. One of the major concern that limit its use in agriculture is the contamination of soils with heavy metals like Cd, Cr, Ni, Pb etc. which may accumulate in considerable amounts in plant tissue beyond the levels that become toxic to animal or human being before they produce visible phytotoxic effects (Witter, 1996) .
This oilseed form essential part of human diet. Besides, it produces basic raw materials for agro-based industries despite of large acreage covering 20.7 m ha under various oil seeds of different agro-climatic zones of this country. The present average per capital consumption of oil and fats has not been more than 11 g day -1 as against the nutritional standard of 30 g day -1 for a balanced diet (Swaminathan, 1975) . This has been primarily due to phenomenal increase in human population and lower rate of productivity of this crop. Oil and protein content of mustard seeds range from 40-42 per cent and 20-40 per cent, respectively.
Resource and Research Methods
The experiment was conducted at the Soil Science and Agricultural Chemistry Research farm of Sam Higginbottom Institute of Agriculture Technology and Sciences, Allahabad (U.P). The area is situated on the right bank adjacent to Yamuna River in the south of Allahabad city, which is located at 25.57 0 N latitude and 81.56 0 E longitude and an altitude of 98 meter above the mean sea level. All the facilities necessary for experimentation were made available from the department. The soil samples were air-dried and crushed with wooden roller. The weed, crop residues etc. were removed by passing the pulverized soil through 2 mm sieve and preserved for chemical analysis. The soil samples collected from research farm sites and depth were analyzed for DTPA-TEA CaCl 2 (pH 7.3) extractable heavy metals (Lindsay and Norvell, 1978) . Plant samples collected at the time of harvest after drying in oven at 64-65 0 C for 24 hours, the dry matter yield was recorded. Harvested plant samples were analyzed for NPK uptake by mustard.
Research Findings and Discussion
As depicted in Table 1 and Fig. 1, 2 , 3, 4, 5 and 6 the plant height was significantly influenced by sewage-sludge levels. However, at 30, 60, 90 and 120 DAS there was significant effect of sewage-sludge treatment on plant. The maximum plant height was obtained by applied sewagesludge (T 14 ) @ 12t ha -1 and 75 per cent NPK was recorded at 30, 60, 90 and 120 DAS, respectively. The minimum plant height of control treatment at 30, 60, 90 and 120 DAS, respectively was recorded with SS 0 IF 0 level of sewage-sludge and inorganic fertilizer. The significant effect of sewagesludge levels on the test weight of 1000 seeds weight. The mean test weight increased progressively at increasing treatment levels was in the order of S 3 >S 2 >S 1 >S 0 . Each successive increase in sewage sludge dose significantly increased the test weight in both the experimental years 2010 and 2011.The mean seed yield increased progressively at increasing treatment levels was in the order of S 3 >S 2 >S 1 >S 0 . Each successive increase in sewage-sludge dose significantly increased the seed yield in both the experimental years 2010-11. The maximum seed yield found in (T 14 ) @12t ha -1 and 75 per cent NPK was recorded, respectively at sewage sludge and inorganic fertilizer level. The minimum seed yield of T 0 (control) was recorded in S 0 F 0 level of sewage sludge and inorganic fertilizer.
Oil and protein content :
The data presented in Table 2 and Fig 7, 8, 9 and 10 the oil content in seed was significant. The oil in (T 14 ) @12t ha -1 and 75 per cent NPK treatment recorded maximum oil content which was significantly greater than oil content (%) in seed in remaining treatment combinations. The minimum was recorded in control treatment. The sewage-sludge and inorganic fertilizers on protein content in seed was significant. The protein content in (T 14 ) @12t ha -1 and 75 per cent NPK treatment recorded maximum protein content (%) in which was significantly greater than protein content in remaining treatment combinations. The minimum was recorded in control treatment.
Conclusion :
On the basis of aforesaid findings, it is concluded that treatment combination of Sewage-sludge as (S 3 F 2 ) @ 12 t ha -1 and inorganic fertilizer (N: P: K) 75 per cent RDF (N @ 60, P @ 30 and K @ 30 kgha -1 ) was at par than any other treatment as compared to others.
